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CHROMIUM POLYNICOTINATE COMPOSITIONS AND USES THEREOF 

Field of the Invention 

The present invention relates to compositions comprising chromic polynicotinate in combination with at least 
one of a cyclooxygenase inhibitor, acid, mucolytic and salicin-containing herb, or in combination with picolinic acid, 
nicotinic acid, or both, or in combination with picolinic acid, nicotinic acid or both, and at least one of a cyclooxygenase 
inhibitor, acid, mucolytic and salicin-containing herb, and uses of these compositions in lowering blood glucose levels, 
increasing lean body mass and lowering blood serum lipid levels. 

Background of the Invention 
Chromium is a nutritionally essential trace element. The essentiality of chromium in the diet was established 
in 1959 by Schwartz, as cited in Present Knowledge in Nutrition, page 571, fifth edition (1984, the Nutrition 
Foundation, Washington, DC). Chromium depletion is characterized by the disturbance of glucose, lipid and protein 
metabolism and by a shortened lifespan. Chromium is essential for optimal insulin activity in all known insulin- 
dependent systems (Boyle et al.. Southern Med. J. 70:1449-1453, 1977). Insufficient dietary chromium has been 
linked to both maturity-onset diabetes and to cardiovascular disease. 

The principle energy sources for the body are glucose and fatty acids. Chromium depletion results in 
biologically ineffective insulin and compromised glucose metabolism. Under these conditions, the body must rely 
primarily on lipid metabolism to meet its energy requirements, resulting in the production of excessive amounts of 
acetyl-CoA and ketone bodies. Some of the documented acetyl-CoA is converted to increased cholesterol biosynthesis, 
resulting in hypercholesterolemia. Diabetes mellitus is characterized in large part by glycosuria, hypercholesterolemia, 
and often ketoacidosis. The accelerated atherosclerotic process seen in diabetics is associated with 
hypercholesterolemia (Boyle et al., supra.). 

Dietary supplementation of chromium to normal individuals has been reported to lead to improvements in 
glucose tolerance, serum lipid concentrations, including high-density lipoprotein cholesterol, insulin and insulin binding 
(Anderson, Clin. Psychol. Biochem. 4:31-41, 1986). Supplemental chromium in the trivalent form, e.g. chromic 
chloride, is associated with improvements of risk factors associated with adult-onset (Type II) diabetes and 
cardiovascular disease. 

Chromium functions as a cofactor for insulin. It binds to the insulin receptor and potentiates many, and 
perhaps all, of its functions (Boyle et al., supra.). These functions include, but are not limited to, the regulation of 
carbohydrate and lipid metabolism. (Present Knowledge in Nutrition, supra, at p. 573-577). The introduction of 
inorganic chromium compounds per se into individuals is not particularly beneficial. Chromium must be converted 
endogenously into an organic complex or must be consumed as a biologically active molecule. Only about 0.5% of 
ingested inorganic chromium is assimilated into the body (Recommended Daily Allowances, Ninth Revised Edition, The 
National Academy of Sciences, page 160, 1980). Only 1-2% of most organic compounds is assimilated into the body. 

U.S. Patent No. Re. 33,988 discloses that when selected essential metals, including chromium, are 
administered to mammals as exogenously synthesized coordination complexes of picolinic acid, they are directly 
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available for absorption without competition from other metals. This patent describes a composition and method for 
selectively supplementing the essential metals in the human diet and for facilitating absorption of these metals by 
intestinal cells. These complexes are safe, inexpensive, biocompatible and easy to produce. These exogenously 
synthesized essential metal coordination complexes of picolinic acid (pyridine-2-carboxylic acid) have the following 
structural formula: 



wherein M represents the metallic cation and n is equal to the cation's valence. For example, when M is Cr and n-3, 
then the compound is chromic tripicolinate. Other chromium picolinates disclosed include chromic monopicolinate and 
chromic dipicolinate. 

The U.S. Recommended Daily Intake (RDI) of chromium is 120 |xg. U.S. Patent No. 5,087,623, the entire 
contents of which are hereby incorporated by reference, describes the administration of an effective amount of 
chromic tripicolinate for the treatment of adult-onset diabetes. International Patent Application No. W096/35421 
discloses the use of high doses of chromic tripicolinate (providing 1,000- 10,000 chromium/day) for reducing 
hyperglycemia and stabilizing the level of serum glucose in humans with Type II diabetes. Allowed U.S. Patent 
Application Serial No. 08/908,819 discloses a chromic tripicolinate biotin composition and its use in lowering blood 
glucose levels in humans with Type II diabetes. 

U.S. Patent Nos. 5,087,623; 5,087,624; and 5,175,156, the entire contents of which are hereby 
incorporated by reference, disclose the use of chromium tripicolinate for supplementing dietary chromium, reducing 
hyperglycemia and stabilizing serum glucose, increasing lean body mass and reducing body fat, and controlling blood 
serum lipid levels, including the lowering of undesirably high blood serum LDL-cholesterol levels and the raising of blood 
serum HDLxholesterol levels. U.S. Patent Nos. 4,954,492 and 5,194,615, the entire contents of which are hereby 
incorporated by reference, describe a related complex, chromic polynicotinate, which is also used for supplementing 
dietary chromium and lowering serum lipid levels. Picolinic acid and nicotinic acid are position isomers having the 
following structures: 




M 



J n 
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Nicotinic acid and pieolinic acid form coordination complexes with monovalent, divalent and trivalent metal 
ions and facilitate the absorption of these metals by transporting them across intestinal cells and into the bloodstream. 
Chromium absorption in rats following oral administration of CrCI 3 was facilitated by the nonsteroidal anti- 
inflammatory drugs (NSAIDs) aspirin and indomethacin (Davis et al., J. Nutrition Res. 15:202 210, 1995; Kamath et 
a l j. Nutrition 127:478-482, 1997). These drugs inhibit the enzyme cyclooxygenase which converts arachidonic acid 
to various prostaglandins, resulting in inhibition of intestinal mucus formation and lowering of intestinal pH which 
facilitates chromium absorption. 

The present invention provides improved chromic tripicolinate and chromic polynicotinate compositions which 
facilitate absorption of chromium and other endogenous or exogenous metals, for use in lowering blood glucose levels, 
serum lipid levels and increasing lean body mass. 

Summary of the Invention 
One embodiment of the present invention is a composition for supplementing dietary chromium and 
facilitating absorption of essential metals, the composition comprising chromic polynicotinate in combination with at 
least one of a cyclooxygenase inhibitor, acid, mucolytic and salicin containing herb, or in combination with pieolinic 
acid, nicotinic acid, or both, or in combination with pieolinic acid, nicotinic acid or both, and at least one of a 
cyclooxygenase inhibitor, acid, mucolytic and a salicin-containing herb. Preferably, the cyclooxygenase inhibitor is 
aspirin, indomethacin, ibuprofen, acetaminophen, naproxen or other compound with cyclooxygenase inhibitor activity, 
e. g. vitamin E. In one aspect of this preferred embodiment, the mucolytic is guaifenesin. In another aspect of this 
preferred embodiment, the acid is ascorbic acid or citric acid. Advantageously, the formulation is a tablet, capsule or 
microbead. Preferably, the microbead is a sugar beadlet or microcrystalline cellulose beadlet and the composition is 
coated on the beadlet. In another aspect of this preferred embodiment, the chromic polynicotinate composition is 
enteric coated. 

The present invention also provides a method for supplementing dietary chromium in an individual, comprising 
orally administering to the individual a composition comprising chromic polynicotinate in combination with at least one 
of a cyclooxygenase inhibitor, acid, mucolytic and salicin-containing herb, or in combination with pieolinic acid, 
nicotinic acid, or both, or in combination with pieolinic acid, nicotinic acid or both and at least one of a cyclooxygenase 
inhibitor, acid, mucolytic and a salicin-containing herb. In one aspect of this preferred embodiment, the formulation is a 
tablet, capsule or microbead. Preferably, the microbead is a sugar beadlet or microcrystalline cellulose beadlet and the 
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composition is coated on the beadlet. In another aspect of this preferred embodiment, the chromic polynicotinate 
composition is enteric coated. 

Another embodiment of the invention is a method for reducing hyperglycemia and stabilizing serum glucose 
levels in an individual in need thereof, comprising orally administering to the individual an effective daily hyperglycemia- 
reducing amount of a composition comprising chromic polynicotinate in combination with at least one of a 
cyciooxygenase inhibitor, acid, mucolytic and salicin containing herb, or in combination with picolinic acid, nicotinic 
acid, or both, or in combination with picolinic acid, nicotinic acid or both and at least one of a cyciooxygenase inhibitor, 
acid, mucolytic and a salicin-containing herb. Advantageously, the composition is in the form of a tablet, capsule or 
microbead. Preferably the microbead is a sugar beadlet or microcrystailine cellulose beadlet and the composition is 
coated on the beadlet. In another aspect of this preferred embodiment, the chromic polynicotinate composition is 
enteric-coated. 

Another embodiment of the invention is a method for increasing lean body mass and reducing body fat of an 
individual in need thereof, comprising orally administering to the individual an effective, lean body mass-increasing 
amount of a composition comprising chromic polynicotinate in combination with at least one of a cyciooxygenase 
inhibitor, acid, mucolytic and salicin-containing herb, or in combination with picolinic acid, nicotinic acid, or both, or in 
combination with picolinic acid, nicotinic acid or both and at least one of a cyciooxygenase inhibitor, acid, mucolytic 
and a salicin-containing herb. In one aspect of this preferred embodiment, the composition is in the form of a tablet, 
capsule or microbead. Preferably, the microbead is a sugar beadlet or microcrystailine cellulose beadlet and the 
composition is coated on the beadlet. In another aspect of this preferred embodiment, the chromic polynicotinate 
composition is enteric-coated. 

The present invention also provides a method for reducing high levels of blood serum lipids in an individual in 
need thereof, comprising administering to the individual an effective blood serum lipid reducing amount of a 
composition comprising chromic polynicotinate in combination with at least one of a cyciooxygenase inhibitor, acid, 
mucolytic and salicin-containing herb, or in combination with picolinic acid, nicotinic acid, or both, or in combination 
with picolinic acid, nicotinic acid or both, and at least one of a cyciooxygenase inhibitor, acid, mucolytic and a salicin- 
containing herb. In one aspect of this preferred embodiment, the composition is in the form of a tablet, capsule or 
microbead. Preferably, the microbead is a sugar beadlet or microcrystailine cellulose beadlet and the composition is 
coated on the beadlet. In another aspect of this preferred embodiment, the chromic polynicotinate composition is 
enteric-coated. 

Detailed Description of the Preferred Embodiments 
The present invention provides compositions comprising chromic polynicotinate in combination with at least 
one of a cyciooxygenase inhibitor, acid, mucolytic and salicin-containing herb, or in combination with picolinic acid, 
nicotinic acid, or both, or in combination with picolinic acid, nicotinic acid or both and at least one of a cyciooxygenase 
inhibitor, acid, mucolytic and a salicin-containing herb. In a preferred embodiment, the chromic polynicotinate is 
synthetic. The chromic polynicotinate facilitates absorption of chromium by intestinal cells. The additional picolinic 
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acid and/or nicotinic acid in the composition facilitates absorption of other ingested chromium as well as other metals 
including, but not limited to, copper, iron, magnesium, manganese and zinc. 

In another embodiment of the invention, the chromic polynicotinate compositions, either alone or in 
combination with additional nicotinic acid, picolinic acid, or nicotinic acidlpicolinic acid, are provided in combination 
with at least one of a cox inhibitor, acid, mucolytic and salicin-containing herb. Cox inhibitors include, but are not 
limited to, aspirin (acetylsalicylic acid), other salicylates, or another NSAID such as indomethacin, ibuprofen. 
acetaminophen, naproxen or any compound capable of inhibiting the cyclooxygenase pathway leading to prostaglandin 
synthesis. This results in a decrease in intestinal mucus production and lower intestinal pH which facilitates 
absorption of the chromic polynicotinate compositions of the present invention. The oral compositions may further 
include mucolytics such as guaifenesin and the like, to inhibit intestinal mucus production, and/or acids such as 
ascorbic acid, citric acid and the like to lower intestinal pH. Inclusion of one or both of these compounds further 
enhances chromium absorption. There are two forms of cyclooxygenase (cox), cox! and cox2, which differ in their 
sensitivity to inhibition by NSAIDs. The cox2 isozyme promotes prostaglandin formation at sites of inflammation, but 
not at other sites such as the gastrointestinal tract. In contrast, relatively selective inhibition of coxl facilitates 
chromic tripicolinate and chromic polynicotinate absorption. Although the selective inhibition of coxl is desirable, any 
inhibitor or coxl or cox2 can be formulated with the chromic tripicolinate and chromic polynicotinate compositions of 
the invention. Cox inhibitors, acids and mucolytics may also be coadministered with the chromic tripicolinate and 
chromic polynicotinate compositions of the invention. The amount of these drugs formulated with or coadministered 
with the chromic tripicolinate and chromic polynicotinate compositions of the invention are as follows: cox inhibitors, 
between about 50 mg and 500 mg; mucolytics, between about 10 mg and 250 mg; and acids, between about 50 mg 
and about 1,000 mg. 

The coadministration or formulation of salicylate containing herbs with the chromic polynicotinate 
compositions of the invention is also contemplated. Class I herbs, as documented in the American Herbal Products 
Association's Botanical Safety Handbook (herbs that can be safely consumed when used appropriately), such as 
Boswellia serrata (frankincense), Betula lenta (sweet birch), Betula pubescens (white birch), Filipendula ulmaria 
(meadowsweet), Gaultheria procumbens (wintergreens), Populus balsamifera and Populus jackii (balm of Gilead), and 
Salixalba (white willow) are all salicin-containing plants with salicylate like properties. These herbs suppress 
prostaglandin synthesis by cox inhibition, thereby improving absorption of the chromic tripicolinate compositions of the 
invention. These herbs are relatively free from gastric ulcerogenic effects (Singh et al.. Agents and Actions 18:407- 
412, 1986). In addition, preclinical acute toxicity studies have shown that salicin containing plants do not cause 
hematological disturbances (American Herbal Products Association, Botanical Safety Handbook, 1997). 

The compounds and herbs described above all effect gut physiology by inhibiting prostaglandin synthesis, 
decreasing mucus production, and lowering gastrointestinal pH. The inclusion of these compounds, as well as an 
enteric coating, into the oral chromic polynicotinate compositions of the invention results in a multicomponent delivery 
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15. The method of Claim 14, wherein said microbead is a sugar beadlet or microcrystaliine cellulose 
beadlet and said composition is coated on said beadlet. 

16. The method of Claim 13, wherein said composition is enteric coated. 

1 7. A method for increasing lean body mass and reducing body fat of an individual in need thereof, 
comprising orally administering to said individual an effective, lean body mass-increasing amount of a composition 
comprising chromic polynicotinate in combination with at least one of a cyclooxygenase inhibitor, acid, mucolytic and 
saltern containing herb, or in combination with picolinic acid, nicotinic acid, or both, or in combination with picolinic 
acid, nicotinic acid or both, and at least one of a cyclooxygenase inhibitor, acid, mucolytic and saiicin-containing herb. 

18. The method of Claim 17, wherein said composition is in the form of a tablet, capsule or microbead. 

19. The method of Claim 18, wherein said microbead is a sugar beadlet or microcrystaliine cellulose 
beadlet and said composition is coated on said beadlet. 

20. The method of Claim 17, wherein said composition is enteric-coated. 

21. A method for reducing high levels of blood serum lipids in an individual in need thereof, comprising 
administering to said individual an effective blood serum lipid-reducing amount of a composition comprising chromic 
polynicotinate in combination with at least one of a cyclooxygenase inhibitor, acid, mucolytic and saiicin-containing 
herb, or in combination with picolinic acid, nicotinic acid, or both, or in combination with picolinic acid, nicotinic acid or 
both and at least one of a cyclooxygenase inhibitor, acid, mucolytic and saiicin-containing herb. 

22. The method of Claim 21, wherein said composition is in the form of a tablet, capsule or microbead. 

23. The method of Claim 22, wherein said microbead is a sugar beadlet or microcrystaliine cellulose 
beadlet and said composition is coated on said beadlet. 

24. The method of Claim 21, wherein said composition is enteric-coated. 

25. Chromic polynicotinate in combination with at least one of a cyclooxygenase inhibitor, acid, 
mucolytic and saiicin-containing herb, or in combination with picolinic acid, nicotinic acid, or both, or in combination 
with picolinic acid, nicotinic acid or both and at least one of a cyclooxygenase inhibitor, acid, mucolytic and saiicin- 
containing herb, for use in reducing hyperglycemia and stabilizing serum glucose levels, increasing lean body mass and 
reducing body fat, or reducing high levels of blood serum lipids. 
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AMENDED CLAIMS 

[received by the International Bureau on 21 January 2000(21.01.00); 
original claims 1 to 25 replaced by amended claims 1 to 45 (3pages) 

1. A composition for supplementing dietary chromium and facilitating absorption of essential metals, said 
composition comprising chromic polynicotinate in combination with a compound selected from the group consisting of a 
cyclooxygenase inhibitor other than acetylsalicylic acid, an acid other than acetylsalicylic acid, a mucolytic and salicin- 
containing herb, or chromic polynicotinate in combination with a compound selected from the group consisting of picolinic 
acid, nicotinic acid or both, or chromic polynicotinate in combination with a compound selected from the group consisting of 
picolinic acid, nicotinic acid or both and at least one of a cyclooxygenase inhibitor, acid, mucolytic and salicin containing herb. 

2. The composition of Claim 1, wherein said composition is in the form of a tablet, capsule or microbead. 

3. The composition of Claim 2, wherein said microbead is a sugar beadlet or macrocrystalline cellulose 
beadlet and said composition is coated on said beadlet. 

4. The composition of Claim 1, wherein said composition is enteric coated. 

5. The composition of Claim 1, wherein said composition comprises chromic polynicotinate in combination 
with a cyclooxygenase inhibitor selected from the group consisting of indomethacin, ibuprof en, acetaminophen and naproxen. 

6. The composition of Claim 1, wherein said composition comprises chromic polynicotinate in combination 
with an acid other than acetylsalicylic acid. 

7. The composition of Claim 6, wherein said acid is ascorbic acid or citric acid. 

8. The composition of Claim 1, wherein said composition comprises chromic polynicotinate in combination 
with a mucolytic. 

9. The composition of Claim 8, wherein said mucolytic is guaifenesin. 

10. The composition of Claim 1, wherein said composition comprises chromic polynicotinate in combination 
with a salicin-containing herb. 

11. The composition of Claim 1 0, wherein said salicin-containing herb is selected from the group consisting of 
Boswellia serrata (frankincense), Betula lenta (sweet birch), Betula pubescens (white birch), Rlipendula ulmaria 
(meadowsweet), Gautheha procumbens (wintergreens), Polulus balsamifera, Populus Jack/7 (balm of Gilead) and Salix alba 
(white willow). 

12. The composition of Claim 1, wherein said composition comprises chromic polynicotinate in combination 
with picolinic acid. 

1 3. The composition of Claim 1 2, further comprising nicotinic acid. 

14. The composition of Claim 1, wherein said composition comprises chromic polynicotinate in combination 
with nicotinic acid. 

15. The composition of Claims 12-14, further comprising a cyclooxygenase inhibitor. 
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16. The composition of Claim 15, wherein said cyclooxygenase inhibitor is selected from the group consisting 
of indomethacin, ibuprofen, acetaminophen and naproxen. 

17. The composition of Claims 12-14, further comprising an acid . 

18. The composition of Claim 17, wherein said acid is ascorbic acid or citric acid. 

19. The composition of Claims 12-14, further comprising a mucolytic. 

20. The composition of Claim 19, wherein said mucolytic is guaifenesin. 

21. The composition of Claims 12-14, further comprising a salicincontaining herb. 

22. The composition of Claim 21, wherein said salicin containing herb is selected from the group consisting of 
Boswellia serrata (frankincense), Betula lenta (sweet birch), Betula pubescens (white birch), Filipendula ulmaria 
(meadowsweet), Gautheria procumbens (wintergreens), Polulus balsamifera, Populus jackii (balm of gilead) and Salix alba 
(white willow). 

23. A composition comprising chromic polynicotinate in combination with a compound selected from the group 
consisting of a cyclooxygenase inhibitor other than acetylsalicylic acid, an acid other than acetylsalicylic acid, a mucolytic 
and salicin-containing herb, or chromic polynicotinate in combination with a compound selected from the group consisting of 
picolinic acid, nicotinic acid or both, or chromic polynicotinate in combination with a compound selected from the group 
consisting of picolinic acid, nicotinic acid or both and at least one of a cyclooxygenase inhibitor, acid, mucolytic and salicin- 
containing herb for use in reducing hyperglycemia and stabilizing serum glucose levels, increasing lean body mass and 
reducing body fat, or reducing high levels of blood serum lipids. 

24. The composition of Claim 23, wherein said composition comprises chromic polynicotinate in combination 
with a cyclooxygenase inhibitor selected from the group consisting of indomethacin, ibuprofen, acetaminophen and naproxen. 

25. The composition of Claim 23, wherein said composition comprises chromic polynicotinate in combination 
with an acid other than acetylsalicylic acid. 

26. The composition of Claim 25, wherein said acid is ascorbic acid or citric acid 

27. The composition of Claim 23, wherein said composition comprises chromic polynicotinate in combination 
with a mucolytic. 

28. The composition of Claim 27, wherein said mucolytic is guaifenesin. 

29. The composition of Claim 23, wherein said composition comprises chromic polynicotinate in combination 
with a salicin-containing herb. 

30. The composition of Claim 29, wherein said salicin-containing herb is selected from the group consisting of 
Boswellia serrata (frankincense), Betula lenta (sweet birch), Betula pubescens (white birch), Filipendula ulmaria 
(meadowsweet), Gautheria procumbens (wintergreens), Polulus balsamifera, Populus jackii (balm of gilead) and Salix alba 
(white willow). 
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31. The composition of Claim 23, wherein said composition comprises chromic polynicotinate in combination 



with picolinic acid 
32. 
33. 

with nicotinic acid 



The composition of Claim 31, wherein said composition further comprises nicotinic acid. 
The composition of Claim 23, wherein said composition comprises chromic polynicotinate in combination 

time acia. 

34. The composition of Claims 31-33, further comprising a cyclooxygenase inhibitor. 

35. The composition of Claim 34, wherein said cyclooxygenase inhibitor is selected from the 



group consisting 



of indomethacin, ibuprofen, acetaminophen and naproxen, 

36. The composition of Claims 31-33, further comprising an acid . 

37. The composition of Claim 36, wherein said acid is ascorbic acid or citric acid. 

38. The composition of Claims 3 1 -33, further comprising a mucolytic. 

39. The composition of Claim 38, wherein said mucolytic is guaifenesin. 

40. The composition of Claims 3 1 -33, further comprising a salicin-containing herb. 

41 . The composition of Claim 40, wherein said salicin-containing herb is selected from the group consisting of 
Boswellia serrate (frankincense), Betula lenta (sweet birch), Aft* pubescens (white birch), Filipendula uimaria 
(meadowsweet), Gautheria procumbens (wintergreens), Polulus batsamifera, Populus jackii (balm of Gilead) and Salix alba 

The composition of Claims 23-41 for use in reducing hyperglycemia and stabilizing serum glucose levels. 
The composition of Claims 23-41 for use in increasing lean body mass and reducing body fat. 

. . n« . < i : I...:., hlnk lauate nf hlnnri spmm lin'lds. 



(white willow) 
42 
43 



44. The composition of Claims 23-4 1 for use in reducing high levels of blood serum lipids. 
The composition of Claims 23-41 for use in supplementing dietary chromium. 
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